We investigate an early nineteenth-century earthquake that has been previously cataloged but not previously investigated in detail or recognized as a significant event. The earthquake struck at approximately 4:30 a.m. LT on 8 January 1817 and was widely felt throughout the southeastern and mid-Atlantic United States. Around 11:00 a.m. the same day, an eyewitness described a 12-inch tide that rose abruptly and agitated boats on the Delaware River near Philadelphia. We show that the timing of this tide is consistent with the predicted travel time for a tsunami generated by an offshore earthquake 6-7 hours earlier. By combining constraints provided by the shaking intensity distribution and the tsunami observation, we conclude that the 1817 earthquake had a magnitude of low-to mid-M 7 and a location 800-1000 km offshore of South Carolina. Our results suggest that poorly understood offshore source zones might represent a previously unrecognized hazard to the southern and mid-Atlantic coast. Both observational and modeling results indicate that potential tsunami hazard within Delaware Bay merits consideration: the simple geometry of the bay appears to catch and focus tsunami waves. Our preferred location for the 1817 earthquake is along a diffuse northeast-trending zone defined by instrumentally recorded and historical earthquakes. The seismotectonic framework for this region remains enigmatic.
INTRODUCTION
Catalogs of pre-twentieth-century earthquakes in the central, eastern, and southeastern United States are extremely sparse. A recently published catalog lists the earliest earthquake in the southeast United States in the year 1827 (Bakun and Hopper, 2004a) . Prior to this, apart from the 1811-1812 New Madrid events and their aftershocks, the only cataloged moderate-tolarge earthquakes locate in New England and southeastern Canada (Armbruster and Seeber, 1992) . The identification and interpretation of pre-twentieth-century earthquakes hinges on the discovery and vetting of original archival material. In the United States and Canada, newspaper accounts of earthquake effects form the bulk of the archives. Hand searching old newspapers has traditionally been a tedious job; however, in recent years new tools for data mining have emerged. In particular, the development of searchable, online newspaper databases greatly facilitates archival research on historical events. For this article, we assemble and interpret numerous newspaper accounts of the 1817 earthquake.
ACCOUNTS OF THE SHAKING
An earthquake at approximately 4:30 a.m. LT on 8 January 1817 is included in the National Center for Earthquake Engineering Research (NCEER) catalog (Armbruster and Seeber, 1992) , a compilation of historical earthquakes felt in the state of Virginia (Hopper and Bollinger, 1971) , and the compilation of MacCarthy (1957) . The NCEER catalog gives the earthquake a magnitude of 4.8 and places it approximately 600 km off the North Carolina coast. Hopper and Bollinger (1971) do not determine a magnitude, but they note that the earthquake was widely felt, and conclude that it was likely centered in the Carolinas. MacCarthy (1957) reached a similar conclusion.
Until now these few details were the sum extent of scientific knowledge about the 1817 event. Our search of newspaper archives provides addition information. We have uncovered a total of 14 first-hand accounts of shaking (Table 1; Ⓔ Table S1 available as an electronic supplement to this paper) in addition to implied, not felt (no mention) accounts at Philadelphia, Bermuda, and Nassau, the Bahamas. In Bermuda, a nearly complete archive of the Royal Gazette is available on microfilm at the national library. We searched this newspaper from December 1816, through March 1817 and found no mention of felt earthquakes. The same newspaper did publish articles on weakly felt shaking from other earthquakes, including the 1843 Lesser Antilles earthquake (see Ⓔ Table S3 in the supplement). It is possible that weakly felt shaking in 1817 went unreported considering the early date of the event and the fact that the earthquake occurred in the early morning hours, but we conclude that the earthquake did not generate significant shaking across the Bermuda islands. From available reports we estimate that shaking intensity peaked at MMI IV-V (strongly felt, no damage) in the South Carolina/Georgia border region and tapered off to MMI II-III (lightly felt) near Baltimore (Fig. 1) .
ACCOUNTS OF A TSUNAMI?
In addition to the shaking accounts above, a Philadelphia newspaper describes a so-called agitation on the Delaware River around 11 a.m. LT: "vessels at wharves were violently tossed about," and the "tide swelled upwards of 12 inches" (see Ⓔ supplement). The reporter writes, "it is most probable the effect on the Delaware was the reverberation or concussion of the earth operating on the watery element." This account, which was reprinted verbatim by a number of newspapers, does not specify where the agitation was observed. The obvious inference is Philadelphia, but by 1817 several other towns had sprung up along the Delaware River closer to the bay, including Wilmington. If the agitation in fact describes a tsunami, there two possibilities: (a) the wave was generated by the primary earthquake, or (b) the wave was generated by a triggered earthquake or submarine slump (e.g., Trifunac and Todorovska, 2002) . The account from Baltimore notes three shocks felt in close succession. However, early observers frequently perceive and describe later arriving seismic phases as multiple shocks. A particularly precise account of two shocks felt at Charleston, South Carolina, similarly suggests two distinct arrivals were perceived, separated by two minutes. This account describes the first shock as a "concussion" and the second as "vibratory," consistent with the expected character of P and S/Lg waves, respectively. Given that (1) shaking was not felt in Philadelphia and (2) shaking was not reported at any location north of Baltimore, we consider it unlikely that a triggered earthquake occurred in proximity to Philadelphia.
INTENSITY ANALYSIS
To further constrain the magnitude and location of the 8 January 1817 earthquake we first analyze our intensity values using a grid-search method (Bakun and Wentworth, 1997) to map out optimal magnitudes and events locations from a set of intensity values. Using instrumentally recorded calibration events in eastern North America, Bakun et al. (2003) and Bakun and Hopper (2004b) develop intensity-attenuation relations specific to the region. We note, however, that these attenuation relations may not be appropriate for offshore earthquakes. The low inferred attenuation for stable continental regions (SCR) is generally understood as a consequence of especially efficient Lg propagation within a crustal wave guide; Lg wave trains are less well developed in ocean crust (e.g., Zhang and Lay, 1995) . Structural boundaries have further been shown to disrupt the Lg wave train (e.g., Kennett, 1986) . Attenuation along ray paths that cross passive continental margins could be higher than attenuation along paths entirely within stable continental regions, such as the central/eastern United States, hence inferred intensity magnitudes estimated using the Bakun et al. (2003) and Bakun and Hopper (2004b) attenuation relations might represent lower bounds. We will explore this last issue further at the end of this section. A straightforward application of the inversion method and attenuation relation of Bakun and Hopper (2004b) to our intensity values places the 1817 epicenter about 200 km offshore of Charleston and ascribes it an intensity magnitude M I of 5.9 (for all calculations we assume a point source). However, given the elongated distribution of shaking intensity, we view this solution as implausible. The earthquake was felt as far north as Baltimore, Maryland and as far south as Savannah, Georgia, a distance of over 900 km, yet the farthest inland account is only 300 km from the coast. The elongated intensity distribution points to an earthquake farther than 200 km offshore.
Given a one-sided distribution of intensities such as that available for the 1817 event, there will be a strong trade-off between location and magnitude; specifically, in this case, the further offshore the earthquake is placed, the larger the magnitude (dashed magnitude contours, Fig. 1 ). We thus explore other evidence that might further constrain location. One clue can be found in several shipboard accounts that describe apparent earthquakes felt in the days prior to and after 8 January (Ⓔ Table S2 in electronic supplement). Although there are no shipboard accounts of the 8 January event itself, several extant accounts describe earthquakes felt at sea between late December 1816 and mid-January 1817. The captain of the Decatur reported a "very severe shock" felt between noon, and a less severe one at 1:00 p.m. LT on 31 December 1816 when the ship was at 27°25 0 N, −70°50 0 W, and a third event around 12:30 a.m. that night. The brig Rover reported two disturbances separated by 10 minutes on 30 December at approximately 1:30 p.m. while sailing at 25.1°N and −67:16°W. Although the reported dates differ by a day, the Decatur and Rover probably describe the same earthquake that actually occurred early in the afternoon on 30 December. Such mistakes in reported dates and/or times of early historical earthquakes are common, arising from either imprecise record keeping or later transcription error. This event was reported (on 30 December) in Charleston, South Carolina, and possibly at Norfolk, Virginia. Because the crew of the Rover did not notice the later 12:30 a.m. earthquake, it is likely the Decatur was closer to the disturbances. The crew of a third ship, the Georgiana, experienced a "tremendous shock" on 13 January 1817, on route from Martinique to Norfolk, Virginia, at a location described only as "in the Gulf Stream."
If we assume that the shipboard accounts do describe earthquakes and that these events were foreshocks and aftershocks of the 8 January mainshock with locations in the same region as the mainshock, the accounts provide further constraint on mainshock location. Although large earthquakes can be felt at sea over several hundred kilometers (e.g., Ambraseys, 1984) , the fact that Decatur felt the 12:30 a.m. earthquake and Rover did not suggest that the source was near to, or west of, the Decatur's position. Together, the shipboard accounts and the elongated on-land intensity distribution point to a source zone more than the 200 km offshore, but inland of the Decatur's position.
We further conclude that a location north of 33°N latitude is implausible in light of the relatively low intensities for the 8 January event along the North Carolina coast (a location south of 25°N, for example, associated with the active Caribbean plate boundary, is also considered implausible because there is no evidence of a significant Caribbean event on this date). An additional constraint can be applied if we assume that the two-minute delay between separate shocks noted at Charleston corresponds to the S-P time of a single event. Allowing for error in the reported delay, one can reasonably assume the delay must have been at least 90 s, which places the location at least 750 km from Charleston (black line, ▴ Figure 1 . Squares, locations where 8 January 1817 earthquake was reported as felt; colors of lavender, lightly felt, ranging to green, strongly felt, correspond to MMI values; locations of C, Charleston; B, Bermuda; and T, tsunamic account; dashed contours, magnitudes estimated using the method of Bakun and Wentworth (1997) ; curved solid black line, distance of 750 km from Charleston, South Carolina; small black circles, instrumentally recorded M > 4:5 earthquakes since 1973 between 22°and 38°N, −82°and −62°W, including the 1978 M w 6 earthquake (Stewart and Helmberger, 1981) ; green and blue triangles, location of ships reporting felt earthquakes in 1858 and 1859, respectively; gray triangles, locations of vessels Decatur and Rover (see text); red star, preferred location of 8 January 1817 earthquake.
We additionally look to the documented intensity distribution from the 18 November 1929 M 7.2 Grand Banks, Newfoundland, earthquake (Smith, 1966) for further clues to the location and magnitude. As noted, the 1929 earthquake, like the 1817 event, had an offshore location and a one-sided distribution of observed intensities. We can thus compare the intensity-distance decays of the two events assuming different offshore distances for the 1817 earthquake. If the 1817 epicenter was close to the Decatur location (Fig. 2a) then shaking intensities would be significantly higher at a given distance than those for the Grand Banks earthquake. If we assume an epicenter of −72:0°W, 30.0°N, the intensities for the 1817 event are comparable to or slightly higher than those for Grand Banks (Fig. 2b) .
The inferred absence of significant shaking in Bermuda provides additional constraint on plausible source location and magnitude. That is, if the event were too large and too close to Bermuda, one would expect shaking to be documented.
Although all of the available constraints on location and magnitude are admittedly imprecise and individually open to question, we consider whether an event scenario (magnitude, location, and mechanism) can account for all of the observations. Considering all available information, we conclude that the 8 January 1817 earthquake was located west of the curved dark black line in Figure 1 , east and north of the position of the Decatur and south of 33°N. For locations within this region, we estimate intensity magnitudes between 6:7 < M I < 7:5 using the method of Bakun and Hopper (2004b) . We again note that these magnitude estimates are derived using an attenuation relation, which might not be appropriate for offshore events felt along the Atlantic coast.
Addressing the question of intensity attenuation for an offshore event, one can consider the 10 September 2006 Gulf of Mexico earthquake, for which we have an instrumentally determined magnitude of 5.8 and an intensity distribution well constrained from the "Did You Feel It?" (DYFI) system. The DYFI web page includes plots of estimated intensities compared with the attenuation relation developed for the central and eastern United States. The established attenuation relationship fits estimated DYFI intensities for other moderate earthquakes quite well (e.g., Hough, 2012 ; also see DYFI archives), but it over predicts significantly the estimated intensity values for the 2006 Gulf of Mexico earthquake. For this event, the apparent decay of observed DYFI MMI(r) values is nearly flat between about 350 and 1000 km. The slow decay at regional distances is likely due to an inherent reporting bias, namely, few people bother to submit "not felt" reports, so at large distances the reported values are increasingly biased by intensities, which are anomalously high for that distance. Considering the distance range over which shaking was generally felt (400-700 km), the inferred MMI values are lower than the predicted values by about 1.0-1.4 units. This overprediction is consistent with the expectation mentioned earlier, namely, that felt-shaking at regional distances in eastern North America is controlled by Lg waves, and propagation of these wave trains will not be as efficient for offshore-to-onshore paths and for paths wholly within the stable continental crust.
Having concluded that the source location was offshore, one would ideally employ an intensity-attenuation relationship developed specifically for offshore events observed in eastern North America. No such relationship has been developed however, so we employ an empirical approach instead, ▴ Figure 2 . Black circles and bars, range of distances for assigned intensities of the 1929 Grand Banks earthquake compared with intensity values for the 8 January 1817 event assuming a source location for the latter event of (a) 27.5°N, 71°W and (b) 30°N, 72°W. A location of 27.5°N, 71°W corresponds to the lower right corner of the box in Figure 1 ; that is, the farthest offshore location that we consider plausible.
assuming the observed 1817 intensities are reduced relative to expected intensities for an eastern North America event by 1.2 units. With this correction, the magnitude values using the attenuation relations of Bakun et al. (2003) and Bakun and Hopper (2004b) , respectively, are 7.4 and 7.7, assuming a location of 30°N, 72°W (magnitude estimates using uncorrected intensity values are 6.7 and 6.9, respectively, for the same assumed location). Estimated magnitudes for historical earthquakes can be biased toward high values if eyewitnesses overwhelmingly live in locations that experience sediment-induced amplification (e.g., Hough et al., 2000) . For this and other obvious reasons, the magnitude of the 1817 earthquake cannot be precisely determined from available macroseismic observations. However, a magnitude upward of 6.7 is suggested from a consideration of all available macroseismic data. In the following section we consider whether a plausible rupture scenario can explain the account of agitation along the Delaware River as well as the data discussed in this section.
TSUNAMI ANALYSIS
If the reported agitation on the Delaware River was a tsunami generated by the 1817 earthquake, then the travel time of the water wave should be consistent with the inferred source region derived from intensity analysis. The reported local time of the shock ranges from as early as 3 a.m. to "between 4 and 5 a.m." Early nineteenth-century earthquake accounts typically contain such ambiguities. Time-keeping then was neither precise nor standardized; standardized time zones were not introduced until the late nineteenth century (see Burke, 2007) . Because local time was often set via sun dial, one expects relatively earlier times to be reported for more westerly locations.
Such a trend appears in Table 1 . The Delaware agitation is described only as having been "around 11 in the morning," an estimate, which is probably reliable only to within a half hour. The tsunami travel time from the 1817 epicenter to the upper Delaware Bay would thus have been six or seven hours. We calculate the shallow-water travel time to a location two-thirds of the distance up Delaware Bay at 74.4°W, 39.33°N ( Fig. 3; yellow star) . The tsunami travel times from there to locations in our inferred source region (dashed box) range from four and one-half to five and one-quarter hrs. It is not clear from the account exactly where the reporter witnessed the agitation, but likely he was somewhere between Wilmington and Philadelphia (W and P; Fig. 3 ). These two cities are 51 and 94 km, respectively, from 74.4°W, 39.33°N. If the river depth was 10 m along this stretch, it would take an additional one and one-half and two and one-half hrs, respectively, for a tsunami wave to travel to Wilmington and Philadelphia.
Predicted tsunami travel times from our best guess location box span from six to six and three-quarters hrs to Wilmington, and seven to seven and three-quarters hrs to Philadelphia. The observed and predicted time delays are indeed consistent with the observed agitation being the tsunami generated by the 1817 earthquake ≈1300 km away.
We now ask, is it conceivable that any earthquake within our estimated location and magnitude ranges (6:7 < M < 7:5) could generate a 12-inch wave at the head of Delaware Bay? To answer this question we can generate tsunami simulations for specific earthquake locations and focal parameters. Trial-anderror initial selections reveal that, given the inferred constraints on source location, matching the tsunami amplitude requires a magnitude toward the upper end of the inferred magnitude range and source parameters tuned to efficiently generate a wave into the mouth of Delaware Bay. We arrive at 72°W, 30°N as a representative source location to specific calculations. To generate a 12-inch wave in upper Delaware Bay, the focal mechanism for the 1817 earthquake must be a very efficient tsunami-generator, with a faulting orientation such that a tsunami wave is generated directly toward the Bay mouth. A surface-breaking, pure dip-slip mechanism on a 45°-dipping plane is the most efficient faulting style for tsunami generation, and the largest tsunami waves are directed toward azimuths perpendicular to fault strike. Given the bearing to Delaware Bay from 72°W, 30°N, the optimal strike for the 1817 event would be N80°E.
▴ Figure 3 . Red and blue lines, predicted tsunami travel-time contours for a source at 39.33°N, 74.40°W; dashed black line, locations that are considered consistent with the documented time of observed agitation on the Delaware River; yellow star, location at neck of bay for which travel time is calculated using method described in Ward (2011) and Salamon et al. (2007) . Figure 4 shows simulated tsunami waves computed using the method described in Ward (2011) and Salamon et al. (2007) . The earthquake has the location and mechanism described above. We assume 3.1 m of surface slip, a rupture length of 60 km, and a rupture width of 25 km (Fig. 4) . The modeling predicts tsunami runups of about 50 cm (≈20 inches) at the mouth of Delaware Bay. Thus, given the predicted timing and size of the wave, it is plausible that a tsunami from an earthquake with the preferred source parameters could account for a sudden 12-inch tide observed farther up the bay.
One might ask, why was the tsunami noticed in Delaware Bay but nowhere else? Three explanations stand out: (1) Exposure to the Sea. The open and wide mouth of Delaware Bay effectively catches tsunami waves approaching from the southeast. Modeling further reveals that waves travel efficiently up the Bay, which is simple in shape. In contrast, the mouth of Chesapeake Bay is more narrow and its internal geometry more complex. (2) (3) Wave Directivity. The predominant energy from a dip-slip fault oriented at N80°E will be focused toward Delaware Bay and away from Bermuda. We note further that this fault orientation puts Bermuda near an S-wave radiation node, which may help explain why the earthquake went unnoticed there.
DISCUSSION AND CONCLUSIONS
Notwithstanding the imprecision of early and limited shaking accounts and a seemingly incredible anecdote of a tsunami in the Delaware River, archival information in fact paints a consistent picture of the 8 January 1817 earthquake. The distribution of shaking intensity onshore and the timing and size of the wave observed on the Delaware River all can be explained by a powerful dip-slip earthquake on the Atlantic sea floor about 800 km east of the south-mid-Atlantic coast. Although our estimates for location and magnitude are not precisely constrained, the earthquake cannot be significantly smaller than M 7.4 to explain the inferred tsunami nor can it be significantly larger lest it would have been noticed in Bermuda. Similarly, locations significantly closer to the coast imply a smaller magnitude, which is consistent with the intensity results but cannot account for the tsunami. We show that a magnitude of 7.4 is consistent with the intensity distribution, in particular if the inferred MMI(r) decay for the 2006 M 5.8 Gulf of Mexico earthquake provides a reliable indication of the difference in attenuation between offshore and SCR events.
We note that there are no accounts of shaking felt at sea at the time of the 8 January 1817 earthquake, which we speculate could simply reflect an absence of ships near the source region on that particular date. As discussed, accounts of felt earthquakes on other dates between 30 December 1816 and 13 January 1817 do suggest that an offshore source zone was active during this time period. We further note that whereas constraints on source location are admittedly tenuous, possibilities for alternative source zones either on land or closer to the North American coast are not readily apparent.
Our preferred location for the 1817 earthquake is not within a recognized active source zone. Instrumental catalogs, however, do list a handful of M4:5 events in the vicinity (Fig. 1) including the M w 6.0 Bermuda earthquake of 24 March 1978 (Stewart and Helmberger, 1981) . Further, archival research reveals ship accounts of significant shaking in 1858 and 1859, the latter including three distinctly felt shocks on the morning of 26 or 27 April 1859. Although these events were apparently not felt on land, observations from the 1817 sequence reveal that ships in the region can experience severe shaking from earthquakes, which are not large enough to be felt in the United States or Bermuda.
The historical and instrumentally recorded events (Fig. 1 ) suggest a diffuse northeast-trending zone, which does not correspond to any identified bathymetric feature. Seismic activity in the vicinity of the Bermuda Rise remains enigmatic. Sykes ▴ Figure 4 . Tsunami radiation pattern for the preferred source parameters shown in inset panel. Color scale indicates expected tsunami runup in centimeters if there were land at all locations; actual wave heights in deep water are significantly smaller. Note the efficiency of wave propagation toward Delaware Bay and the relative inefficiency of propagation toward the northeast and the west-northwest. Estimated runup at the mouth of Delaware Bay is ≈50 cm. Inset panel shows magnitude and mean slip (top); fault length, width, and depth to top edge (60 km, 25 km, 1 km), and strike/dip/rake of assumed rupture plane.
(1978) suggested that intraplate seismicity in this and other regions might be due to the reactivation of pre-existing zones of weakness. Stewart and Helmberger (1981) note that the fault plane for the 1978 earthquake is close to the southwestern edge of the Bermuda Rise, with consistent orientation to the northwest-southeast bathymetric trend. They also note that the strike is close to that of the major fracture zones, and conclude that the earthquake was caused by the present-day stress field acting on one of these zones of weakness. However, Nishenko and Kafka (1982) infer a nodal plane striking between 320°and 340°for an M w 4.9 earthquake on 24 November 1976, and conclude that strain release in the vicinity of the Bermuda rise is occurring on small-scale structures, which are not necessarily aligned with major fracture zones or bathymetric features. Although no instrumentally recorded event larger than M w 6.0 has occurred in this region, much larger intraplate oceanic earthquakes have occurred in other areas in recent times, including the 25 March 1998 M w 8.2 Antarctic plate event (e.g., Nettles et al., 1999) .
A search for felt reports from Bermuda reveals that, although felt events in Bermuda have been rare in recent times, there are a number of accounts documenting felt earthquakes and/or inferred tsunami waves observed in the nineteenth century: December 1788, February 1801, September 1814 (orphan tsunami), 30 September 1842, 2 March 1858, 18 November 1877, and 24 May 1879. Significant shocks were also felt on 19 October 1883.
We note in closing that, although the seismotectonic framework of offshore intraplate source zones remains enigmatic, the suggested diffuse northeast-trending zone of activity shown in Figure 1 is generally aligned with the northwestern limb of the so-called Bermuda Triangle. The lore associated with the Bermuda Triangle largely arose during the twentieth century, fueled by popular articles about "mysterious" disappearances of ships and/or airplanes. Although the lore arose relatively recently, proponents point to "mysterious" disappearances of ships in historic times. Explanations involving paranormal phenomena and extraterrestrial beings are universally discredited by scientists as well as the educated public. It remains unclear whether this part of the ocean is statistically more hazardous than other parts of the Atlantic, although a number of factors including the strength of the Gulf Stream current and unpredictable weather conspire to make navigation difficult.
The most likely explanation for Bermuda Triangle lore is pure fiction. Several physical explanations have, however, been proposed to account for ship disappearances, in addition to the obvious conclusion that ships overwhelmingly sank due to rough seas in historical times. Proposed alternative explanations include methane gas release associated with subterranean landslides (Laherrere, 2000) and earthquakes. Although these suggestions have been largely speculative, our results indicate that an individual or composite source zone coincident with the upper edge of the triangle was more active in the early to mid-nineteenth century than during the instrumental seismological era. A relative preponderance of felt earthquakes, short of sinking ships, could help account for general lore about the region. In combination with this tally of later events, our results reveal that the upper limb of the Triangle, if it comprises one or multiple fault zones, coincides with a seismic zone, which appears to have been more active during early historical times than over the past century.
Speculations about popular lore aside, more fundamentally our results suggest that significant, unrecognized offshore source zones might be capable of producing tsunamigenic earthquakes large enough to pose a multi-faceted hazard to the Atlantic Coast of North America. Although our preferred the magnitude of the 1817 earthquake is imprecise, we note again that low-to mid-magnitude 7 is the smallest magnitude that can plausibly account for a noticeable tsunami wave on the Delaware River. We further note that even larger earthquakes have occurred in intraplate oceanic crust in other regions during recent years (e.g., Nettles et al., 1999) .
DATA AND RESOURCES
All of the archival accounts used in this study are reproduced in the Ⓔ supplement; "Did You Feel It?" Intensity data were downloaded from http://earthquake.usgs.gov/earthquakes/ dyfi/events/us/2006slav/us/index.html, last accessed 17 September 2012; an animation of tsunami-modeling results can be found at http://es.ucsc.edu/~ward/1812-tsunami.mov, last accessed 27 September 2012; lore on the Bermuda Triangle is found in great abundance on the web, for example, http:// www.history.navy.mil/faqs/faq8-1.htm (last accessed 27 September 2012).
